Ischemia-induced changes in sarcolemmal (Na+, K+)-ATPase, K+-pNPPase, sialic acid, and phospholipid in the dog and effects of the nisoldipine and chlorpromazine treatment.
This work was undertaken to study functional and structural changes of the cardiac sarcolemmal membrane which was isolated from the ischemic lesion in the dog. The sarcolemmal fraction was prepared, by adopting the method devised by Reeves and Sutko , from the right ventricle and the subendocardial and subepicardial layers of the left ventricle. Ischemic lesion was produced by occlusion of a branch of the left anterior descending coronary artery for a period of 1.5 hr in the thoracotomized dog, followed by release of the occlusion for 3 hr. Nisoldipine, 5 micrograms/kg, was given twice intravenously, and chlorpromazine was infused at a rate of 10 micrograms/kg X min, in addition to the administration of twice bolus doses of 400 micrograms/kg each. Nisoldipine significantly decreased the incidence of premature ventricular contractions and microvascular hemorrhage. Sarcolemmal purity was monitored by using enzyme and chemical markers; the results indicated that the membrane preparation was tenfold purified over the homogenate. Although the activities of ouabain-sensitive (Na+, K+)-ATPase and ouabain-sensitive K+-p-nitrophenylphosphatase ( pNPPase ) of the sarcolemmal preparation isolated from the subendocardial layer were similar to those from the subepicardial layer in the nonischemic left ventricle, a significant decrease in these activities was observed only when the sarcolemmal fraction isolated from the subendocardial layer of ischemic area was compared with that from the subendocardial layer of nonischemic area. In contrast, the sialic acid content of the sarcolemma from the ischemic subendocardial layer was significantly increased compared to that of the nonischemic subendocardial layer. No such changes occurred in sarcolemma prepared from the ischemic subepicardial layer. The total phospholipid content as well as phosphatidylcholine and -ethanolamine contents of the sarcolemmal membrane prepared from the subendocardial layer of ischemic area were significantly decreased compared to nonischemic area. Nisoldipine prevented the ischemia-induced alterations in sarcolemmal (Na+, K+)-ATPase, pNPPase , sialic acid and phospholipids of the subendocardial layer. Chlorpromazine showed a less consistent effect than did Nisoldipine under our experimental conditions. Our study thus demonstrates that the lipid component and function of cardiac sarcolemmal membrane are altered in the early ischemic lesion and that these alterations are nonuniform in distribution and are alleviated by some pharmacological intervention.